The paper examines if the seven South Asian countries satisfy the criteria to form an optimal currency area. The empirical part of the paper reveals some positive attributes (such as the existence of positive shocks for major economies like India, Pakistan and Sri Lanka). The paper provides geo-political reasoning for more economic cooperation among the countries, suggesting areas where cooperation could be mutually beneficial to the economies. This paper argues that the benefits of a common currency would accrue from the peace that economic integration would bring between India and Pakistan. The paper also compares this region with Western Europe and Southeast Asia.
INTRODUCTION
Until the recent adoption of the Euro, many economists were highly skeptical that a bloc of countries would agree to give up their sovereign currencies and independent monetary policy instrument. The introduction of the new currency on January 1, 2002 dispelled lingering doubts about the reality of a monetary union. In fact, there is much interest in whether Europe's monetary union could act as a role model for the other regions in the world, such as North America, the Association of South East Asian Nations (ASEAN), or West Africa. The focus of this study is on South Asia, a region that has been neglected by previous research.
The Asian Crisis of 1997 didn't seem to affect South Asia much, partly as a result of low capital mobility, which insulated these economies from capital outflows. Yet, this insulation from the crisis has come at a very high cost to these countries. Inward-looking policies have stifled the enormous potential for growth in South Asia. Rose (1999) has shown that countries using a common currency trade significantly more (3 times), controlling for other factors. Successful expansion of trade within the region could also advance an understanding of the benefits of export-led growth, and promote further steps toward trade liberalization. The aim of this paper is to see if South Asia could form a monetary union and enjoy the benefits from a single currency.
On December 5, 1985, Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan and Sri Lanka formed the South Asian Association for Regional Cooperation (SAARC).
Cooperation was sought in economic, social, scientific and cultural areas. For much of the time since the formation of SAARC, the benefits of association have not been tapped because of internal and external conflicts within and between member states, rigid and inflexible economic policies, extensive bureaucracy, and rampant corruption. However, the situation is improving and the nations are committed to promoting regional cooperation. They are seeking to reduce political, military and economic tensions, expand trade, take measures to eliminate poverty and protect the environment, and improve cultural links that exist among the South Asian states.
1 The goal to move towards more economic integration and ultimately towards a common currency in South Asia was This paper seeks to answer the question: "Could the seven countries that comprise SAARC form an optimal currency area (OCA)?" There has been no study that has systematically analyzed this possibility for this region. In light of the literature on OCA, this paper looks at the trade relationships, economic structure, labor mobility and the shocks affecting this area in order to examine the feasibility of a common currency. Since economic criteria are not the only determinants in the decision to move to a single currency, the paper also examines some geo-political factors that are important in this process. In addition, this paper also seeks to find similarities with and differences between the European Union and ASEAN countries.
Since Mundell's (1961) and McKinnon's (1963) seminal work on OCA, researchers have focused on four inter-relationships between the countries that would impinge on the benefits of adopting a common currency, namely:
1. Extent of trade: If potential members of a union trade a lot with each other, monetary union would reduce transaction costs.
2. Nature of disturbances: If the countries experience similar shocks, the cost of giving up monetary policy independence would decrease. 3. Degree of labor mobility: High labor mobility across borders can be a useful mechanism for adjusting to asymmetric shocks that lead to high unemployment in a subset of the members of the union.
Fiscal transfers:
If region-specific shocks prevail, a federal fiscal system would provide regional insurance (in the form of federally funded unemployment insurance benefits), thereby attenuating the impact of regional shocks on interregional income differentials.
Empirical studies
Some empirical studies suggest that a monetary union confers substantial benefits to trade. Rose (1999) , in a cross-sectional study, shows that two countries that share the same currency trade three times as much as they would with different currencies. Glick and Rose (2001) , in a time-series cross-sectional study, find that bilateral trade rises/falls by about 100% as a pair of countries forms/dissolves a currency union, ceteris paribus.
Frankel and Rose (2000) use economic and geographic data to show that belonging to a currency union more than triples trade with each of the members of the zone. They also find that every 1% increase in trade (relative to GDP) raises income per capita by roughly 1/3 rd of a percent over twenty years. Hence, their results support the hypothesis that the beneficial effects of currency unions on economic performance come through the promotion of trade, rather than through a commitment to non-inflationary monetary policy, or other macroeconomic influence. Rose and Engel (2002) find that members of international currency unions tend to experience more trade and less volatile exchange rates.
The empirical literature also investigates the relationship between business cycles synchronization and currency unions. Rose and Engel (2002) also find that business cycles are more tightly synchronized for members of a currency union than between countries with sovereign currencies, but not as much as regions of a single country. Being a member of a common currency area increases international business cycle correlation by perhaps 0.1, an economically significant amount. Frankel and Rose (1996 Rose ( , 1997 argue that international trade patterns and international business cycle correlations are endogenous. Using 30 years of data for 20 industrialized countries, they find that countries with closer trade links tend to have more tightly correlated business cycles. It follows that countries are more likely to satisfy the criteria for entry into a currency union after taking steps toward economic integration than before (Lucas critique). 5 On the other side of the debate are Paul Krugman and Martin Feldstein, who argue that economic integration would make business cycles more asynchronized as the economies would become more and more specialized. Rose and Engel (2002) do find that members of common currency areas tend to be more specialized.
Using the criteria set out by this literature, this paper looks at the possibility of an OCA for the SAARC region. The rest of the paper is organized as follows. Section 2 investigates the basic statistics of the SAARC countries. Section 3 describes the empirical methodology. Section 4 discusses the potential of a currency union in case of SAARC.
Section 5 concludes.
ECONOMIC STRUCTURE OF SAARC NATIONS
A similar level of economic development is crucial among potential members of a currency area in order to facilitate economic integration. A similar average level of education, skill and productivity of the work force would help moderate the flow of labor across borders, which could otherwise put social and fiscal strains on the immigrant country. 6 Entry into a monetary union leaves fiscal policy as the only macroeconomic tool for stabilization purposes. Therefore, fiscal policy should not be unduly strained by differences in social and economic structures. For example, the SAARC countries exhibit a similar population age structure (Table 1) . The demographic statistics point out that these countries are not likely to face an aging problem anytime soon, which could otherwise put pressure on fiscal resources and threaten the existence of the union. If countries are at a similar level of development, there would be lower pressure to transfer funds from richer to poorer nations.
The structure of production is reasonably similar across the SAARC countries.
The industrial sector constitutes roughly a fourth of GDP in all countries, while agriculture varies from 11% (Maldives) to 40% (Nepal). A similarity of economic structure may make them vulnerable to similar shocks, which could require a similar policy response. The Herfindahl index (Table 5) shows that most of the countries are specialized. Since this specialization is in production of similar goods for exports (Table   6 ), the case for a common currency is strengthened on the grounds of similar shocks. 7 All the SAARC countries are fairly open to trade, but further liberalization and intraregional trade may be needed in order to gain the benefits of low transaction costs and elimination of exchange rate risk that accrue from using a common currency.
Solid macroeconomic policies and performances are also required for countries in a potential monetary union in order to prevent a poor performer from imposing externalities on the union. Most of the members of SAARC currently have average inflation rates in single digits, low budget and current account deficits. While external debt varies from 20% (India) to 55% (Sri Lanka) of GDP, it appears sustainable for all countries since the share of short-term debt is small and the level of foreign exchange comfortable for most of the countries. A burgeoning external debt may pose a significant cost to the union by increasing sovereign default risk and widening interest rate spreads.
7 Thanks are due to Richard Hooley, who brought out the fact that because of production of similar goods, they may not increase trade with each other as much. This argument assumes that much of the trade is inter-industry. Even if countries produce similar goods, there exists a huge potential for intra-industry trade. In addition, there is an immense amount of illegal trade in other commodities that takes place among these countries (refer Taneja 2001), which can be made legal once they recognize an economic union as the final goal-of which free trade zone and customs union is just the beginning. In addition, the formation of a currency union would bring peace and stability in the region, which is also crucial for growth. Canada and the United States exhibit positive correlation for both output and inflation.
COMPARING SAARC WITH OTHER GEOGRAPHIC REGIONS
According to these simple correlations, the SAARC economies display many positive correlations in output (52%), CPI inflation (95%) and GDP deflator inflation (71%).
In addition to these simple correlations of output and prices, we turn to an investigation of the degree of correlation in underlying supply and demand disturbances.
The following section describes the empirical methodology used for that analysis.
EMPIRICAL METHODOLOGY
In order to examine the nature of the shocks affecting the SAARC countries, we employ the procedure developed by Blanchard and Quah (1989) In order to transform equation (4) into the model defined by (2) and (3), we need to transform the residuals from VAR ( ) into supply and demand ( e t ε t ). Writing =C e t ε t , in this two by two case, we require four restrictions to define the four elements of the matrix C. Two restrictions come from normalization of the variance of supply and demand shocks. Another one comes from orthogonality of the two structural shocks.
The final restriction comes from the fact that demand shocks have only temporary effects on real output (3). In terms of the VAR: 0 .
This restriction allows the matrix C to be uniquely defined and the supply and demand shocks to be identified.
This econometric methodology is used to estimate supply and demand shocks.
Then, a pair-wise correlation matrix is computed for each type of shock to examine their symmetry across countries, which is essential in determining the readiness of a country to enter the union. A positive correlation of supply shocks signals that countries would require a synchronous policy response, which is crucial as the countries entering the union have to accept a common monetary policy. Highly related demand shocks may be less important, as they may stem from divergent monetary policies, which would no longer occur after monetary union.
4: DO SAARC COUNTRIES HAVE THE NECESSARY CONDITIONS TO FORM AN OPTIMAL CURRENCY AREA? CRITERION 1: INTRA-REGIONAL TRADE
The literature on OCA emphasizes trade as the main channel through which benefits from a common currency will be enjoyed. Hence, if countries trade a lot with each other, they are likely to benefit from low transaction costs and elimination of exchange rate risks. Intra-regional trade in South Asia (Table 4b) Pakistan subject to the condition that they comply with the rules of origin principles as stated in the SAARC agreement (Taneja 2001 ).
In addition, as noted in the literature described earlier, trade is endogenous. Once a common currency has been adopted, more trade and greater synchronization of business cycles can occur than before entry. However, unlike Frankel and Rose (2000), who argue that gains come only through trade, we feel that the process of formation of an economic union would no doubt enhance trade, but will definitely ease political tensions that exist between India and Pakistan.
CRITERION 2: NATURE OF DISTURBANCES AFFECTING SAARC
Specialization: A highly specialized production and export structure could suggest that the country could be vulnerable to shocks arising from input costs and demand in its area of specialization. We compute the Herfindahl index, a measure of specialization for each country. This index is the sum of squared shares of the individual goods, defined as:
where denotes the exports for country i of SITC subgroup j in year t, denotes total exports for i in year t. H is bounded by (0,1]; a high value of H indicates that the country is specialized in the production of a few goods.
We calculate this index for 5 out of 7 SAARC economies for which data was available and compare it with the mean computed by Rose and Engel (2002) for currency union and non-currency union members. The average of Herfindahl indices for SAARC countries is equal to the average for members of currency unions (Table 5) . Indices for India and Sri Lanka are the lowest since both these economies are large and diversified.
Hence, most of the SAARC countries are specialized in the production of few goods. If specialization is in the same goods, this in fact could be taken as an argument to use a common currency since they will be affected by similar shocks. Table 6 shows that textiles, garments, or cotton fabrics are the major exports of most of the SAARC economies. Hence, these countries are more likely to experience symmetric external shocks. 13 While production of similar goods could prohibit inter-industry trade, it will likely encourage intra-industry trade. 14 For example, Cerra, et al (2004) show that while India and China both have comparative advantage in producing textiles and clothing, India is relatively better at producing textiles and China in clothing. Hence, the two 13 See Majumdar and Chakraborty (2001) for analysis of production structures of the SAARC countries. They find strong similarity of production structures between India and Pakistan (and limited one for Bangladesh). 14 The geo-political section discusses particular goods in which intra-regional trade can be encouraged.
economies could benefit if China imports textile material from India in order to produce clothing for export.
Correlation of supply and demand shocks: Using the methodology outlined in the previous section, we estimate the structural VAR model on annual data for all the seven countries (see appendix 2 for data sources). 
Size of disturbances and speed of adjustment:
The typical size of disturbances is another important economic characteristic since larger disturbances can have very disruptive effects, and may require policy independence (e.g., monetary policy) to offset them. Similarly, if the speed with which the economies adjust to disturbances is slow, then the cost of fixing the exchange rate and losing policy autonomy increases.
In order to assess the size of disturbances, we use the long-run effect on output from the impulse response functions for the size of supply shocks and the sum of the first year's impact on output and prices for the demand shocks. For the speed of adjustment,
we estimate the response after two years as a share of the long run effect (following Bayoumi and Eichengreen (1994)). Pakistan is the slowest in responding to supply shocks (only 61% of the adjustment is completed within the first two years).
CRITERION 3: LABOR MOBILITY
Labor mobility has been emphasized in the optimum currency area literature as it helps the members of a monetary union to adjust to asymmetric shocks by allowing labor to move from areas of high unemployment to low unemployment. Labor mobility varies across the SAARC region, but there is, unfortunately, scant official data on labor mobility. While labor is perfectly mobile between India and Nepal, there is very little mobility between India and Pakistan. Bangladesh has a very porous border with India that results in a substantial, but mostly illegal, flow of labor from Bangladesh to India. Legal hurdles raised to check the immigration has failed to curb the flow of people, who for centuries have been moving with timber, cloth, cattle and so on (Banerjee, et al 1999) . At present, we can't expect perfect labor mobility, as it is obvious from the experience of EU-where the mobility of labor at the beginning was less than one third of what it is today. Similar to the EU, labor mobility may initially be hampered by cultural and linguistic differences.
CRITERION 4: FISCAL TRANSFERS
While no official fiscal transfer mechanism exists at present (except in the form of official aid), this issue can be addressed when formal negotiations for adoption of common currency start. However, Eichengreen (1997) presents counter-arguments to fiscal federalism-it may discourage factor mobility and may encourage national labor unions to demand higher wages as the burden of unemployment benefits falls on the entire union (and this may create more socially inefficient unemployment). Euro area collects a union-wide VAT, which is distributed according to some agreed upon rules.
SAARC countries could build a federal budget on the line of the EU.
CRITERION 5: GEO-POLITICAL FACTORS 18
While the economic criteria discussed above are essential for determining the suitability of South Asia for a monetary union, the geo-political factors play an equally important role in this process. Two developments in the international environment make the prospects of South Asian exports to the new markets less promising. First, the weak growth in the world economy since 2000 has adversely affected the export performance of the region. Second, with the formation of regional economic blocs and growing protectionism in both the developed and developing regions, the South Asian countries may find it difficult to gain access to these markets. Given these developments, it will be beneficial for the SAARC countries to focus on intra-regional cooperation.
Dash (1996) recognizes four reasons for low intra-regional investment and trade among the South Asian economies -namely, production of similar products and hence being competitors, high tariff and non-tariff barriers, infrastructural bottlenecks and lack of political willingness. However, there are compelling economic reasons to suggest that it is in the interest of all the South Asian countries to promote intra-regional trade and economic cooperation. Direct trade in products like steel and aluminum, textile machinery, chemical products, and dry fruits currently being diverted through third countries can benefit both India and Pakistan quite substantially in terms of price, quality, and time. The region can expand trade in such products as tea and coffee, cotton and textiles, natural rubber, light engineering goods, iron and steel, medical equipment, pharmaceuticals, and agro-chemicals.
The energy problems in the region can be solved through cooperation. For example, Dash (1996) argues that the water from the Himalayan Rivers flowing through Bangladesh, Bhutan, India, Nepal and Pakistan can be harnessed for flood prevention and inland navigation system. India assisted Bhutan in constructing the Chukha hydroelectric project, which has the potential to benefit Bangladesh, Nepal, and Pakistan.
There are significant complementarities in trade among these countries. For example, Dash (1996) Among the SAARC countries, India has the broad industrial base and expertise, technology, and capital in certain sectors to invest and set up joint ventures in the region.
Indian companies have emerged as major sources of investment in Sri Lanka and Nepal, the countries having bilateral free trade arrangements with India.
Like all the other SAARC nations and developing countries, Pakistan also has limited access to the markets in the developed world and hence Pakistan has taken initiatives to form Economic Cooperation Organization (ECO) to promote its exports and improve intra-regional trade with Central Asia. But given the competition from developed countries, it will be difficult for Pakistan to capture these markets. So, Pakistan has to concentrate on South Asian market to promote its exports where she enjoys comparative advantages after India.
Of all the SAARC economies, the two smallest countries, Bhutan and Maldives, have always supported the growth of regional cooperation in South Asia.
From the above discussion, it is evident that there is a great deal of potential in the region for developing trade and economic cooperation. Increasing openness of the economies with the removal of tariff and non-tariff barriers and elimination of exchange rate risk will enhance trade and facilitate monetary cooperation in the region.
COMPARISON OF SAARC WITH EURO AREA AND ASEAN:
ASEAN (1999)), the integration of eastern Europe with the EU has already been more complicated. In case of SAARC, while countries are at low levels of development, they are on a path of similar growth and development. With concerted effort towards coordination, these countries could achieve some agreed upon convergence criteria reasonably well.
While adoption of a common currency leads to economic integration, the same level of integration could also be achieved through policy coordination-like between Canada and the United States or Switzerland and Germany. However, movement to a common currency is a political commitment to ensuring regional integration, hence it might be desirable in the SAARC region (where political incentives have outweighed economic incentives to establish peace and stability which is crucial for growth in that region).
5: CONCLUSIONS
This paper is a modest attempt to answer a policy question: Is SAARC an optimal currency area? While the evidence is mixed as one would expect since no formal coordination process has taken place, the paper shows that there can be substantial gains from monetary union in the form of higher formal trade and peace and stability. The analysis in the paper doesn't suggest that all the seven countries are ready to adopt a common currency. Rather, the paper shows the existence of some positive aspects (like positive shocks across major economies) and the prospects of increasing trade, which would be very beneficial for the region, as access to the world markets may get limited in the future.
While intra-regional trade is small for most countries, except Bhutan, Nepal and Maldives, it has increased for Bangladesh and Sri Lanka in the last decade and trade is likely to increase further once countries move to free trade agreements (as preferential and free trade agreements have already been in place between India and Sri Lanka and India and Bangladesh). 20 Moreover, Frankel and Rose (1996, 1997) show trade is an endogenous variable, and countries are more likely to satisfy the OCA criteria ex-post, than ex-ante. The elimination of exchange rate risks and volatility would decrease transaction costs and uncertainty, which is likely to increase trade among these countries.
In fact, the paper spells out the commodities in which bilateral trade would be mutually production of textiles, garments and cotton fabrics, it suggests that these economies may experience similar shocks and may need similar policy response to offset them. Hence, the loss of policy autonomy might be minimal. Instead of engaging in inter-industry trade, these countries are more likely to develop intra-industry trade.
The supply and demand shocks estimated through structural VAR suggest that about 50% of the supply shocks (including India, Pakistan and Sri Lanka) and 80% of the demand shocks are positive. The size of both kinds of shocks is small, indicating that the shocks may not have very disruptive effects. The speed of adjustment to both kinds of shocks is very fast and most of the adjustment takes place within two years. Hence, the loss of policy autonomy would impose a low cost in the SAARC region if these countries choose to adopt a common currency.
While labor mobility varies across borders, India already receives a large number of immigrants from neighboring countries (mainly illegal migrants). The issue of fiscal transfers is one that needs to be addressed once negotiations for common currency begin.
Regardless of how many criteria for an OCA the SAARC region satisfies, the "Lucas Critique" emphasizes that once the regime changes, the parameters estimated over the historical data may provide a poor guide for future estimates. Rose and Engel (2002) find that members of international currency unions tend to experience more trade, less volatile exchange rates and more synchronized business cycles than do countries with their own currencies. Since their sample consists mainly of small and/or poor countries, fitting the description for most SAARC economies, their results provide optimism about the gains from a common currency area in the SAARC region.
The success of the Euro area and the EU, talks of Latin America to join NAFTA to gain access to North American markets, and strengthening of trading regimes through APEC in East Asia have provided impetus to more regional cooperation in South Asia.
We would like to emphasize that in addition to enhancing formal trade, the SAARC region is likely to gain more from greater macroeconomic stability that a currency union is likely to bring. Stability would encourage savings, investment and foreign direct investment. All these are required to raise the standard of living of over a billion people in that part of the world.
Lastly, we believe that, as in Europe, there is a strong political advantage for the economic integration of these countries. The constant disruptive battles between India and Pakistan (both of which are nuclear powers) are a source of instability for the region and fighting terrorism has been an unproductive use of resources for India. Khan (1999) argues that the establishment of the SAARC is not a new concept, but is an effort to restore the economic union, which had functioned on the India-Pakistan subcontinent before independence in 1947. Since the partition of India into India and Pakistan, the politics in that region has created a constant climate of tension and mistrust in South Asia, which is impeding growth in the region. Trade can be used to enhance political reconciliation between the two nations. History has shown how Sino-American trade relations have been used to enhance mutual confidence between two politically hostile nations (South Asia Development and Cooperation Report 2001/2 (2002)). Khan (1999) argues that "it is widely believed that SAARC will eventually become a vehicle of confidence building and economic development in South Asia." The South Asian Association for Regional Cooperation (SAARC) comprises seven countries of South Asia -Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan and Sri Lanka. The idea of regional cooperation in South Asia was first rooted around November 1980. After consultations, the foreign secretaries of the seven countries met for the first time in Colombo in April 1981. This was followed by a meeting of the Committee of the Whole, which identified five broad areas for regional cooperation.
The foreign ministers of South Asia, at their first meeting in New Delhi in August 1983, adopted the Declaration on South Asian Regional Cooperation (SARC) and formally launched the Integrated Program of Action (IPA) initially in five agreed areas of cooperation-agriculture, rural development, telecommunications, meteorology, and, health and population activities.
The heads of state or government at their first SAARC Summit held in Dhaka on 7 th and 8 th December 1985 adopted the Charter formally establishing the South Asian Association for Regional Cooperation.
Institutional Setup:
• Summit -The highest authority of the Association rests with the heads of state or government, who meet annually at the Summit level. To date, eleven meetings of the heads of state or government have been held respectively in Dhaka (1985) , Bangalore (1986) , Kathmandu (1987 ), Islamabad (1988 , Male (1990 ), Colombo (1991 ), Dhaka (1993 ), New Delhi (1995 , Male (1997) , Colombo (1998), and Kathmandu (2002) . The Twelfth SAARC Summit is scheduled to be held in Pakistan.
• Council of Ministers -Comprising the foreign ministers of member states, the Council is responsible for formulating policies, reviewing progress, deciding on new areas of cooperation, establishing additional mechanisms as deemed necessary, and, deciding on matters of general interest to the Association. The Council is expected to meet twice a year and may also meet in extraordinary session by agreement of member states. It has held twenty-two regular sessions.
• Standing Committee -The Standing Committee comprising the foreign secretaries of member states is entrusted with the task of overall monitoring and coordination of programs. The Committee has held twenty-seven regular sessions and three special sessions, the latest in Colombo in August 2001. The twentyeight session of the Committee will be held in Kathmandu.
• Other elements include -technical committees and specialized ministerial meetings.
Economic Cooperation:
• Committee on Economic Cooperation -In July 1991, 
